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1. Title of the Invention

MANUFACTURING METHOD OF LIQUID CRYSTAL DISPLAY

ELEMENT DEVICE

2. Scope of Claim

A manufacturing method of a liquid crystal display element device, wherein a
cell of a liquid crystal display element having a plastic film, which has at least one
trumpet-shaped liquid crystal inlet, as a board, and a tip portion of a dispenser having a
structure for dropping a predetermined amount of a liquid crystal are installed inside an
airtight container, characterized by comprising the following steps:

a first step of making the inside of the airtight container vacuous;

a second step of dropping and attaching a predetermined amount of a liquid
crystal from the tip portion of the dispenser to the trumpet-shaped part of the liquid
crystal inlet of the cell of the liquid crystal display element; and

a third step of pressurizing the inside of the airtight container from a vacuum.

3. Detailed Explanation of the Invention

The present invention relates to a manufacturing method of a liquid crystal
display element for injecting a liquid crystal into a cell of the liquid crystal display
element.

The present invention relates to a liquid crystal injection method of a liquid
crystal display element to improve vacuum injection of a liquid crystal by making the
inside of an airtight container vacuous, dropping and attaching a predetermined amount

of a liquid crystal from a small hole of the tip portion of a dispenser to the trumpet-
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shaped part of the liquid crystal inlet of the cell of the liquid crystal display element,
and pressurizing the inside of the airtight container from a vacuum.

The objective of the present invention is to make sure the injection of a liquid
crystal into the cell of the liquid crystal display element, to economize on the liquid
crystal to be injected, to prevent quality deterioration of the liquid crystal, and to reduce
the injection time of the liqﬁid crystal.

The conventional vacuum injection method of a liquid crystal into a cell of the
liquid crystal display element will be explained with reference to Fig. 1. A céll of the
hquid crystal display element (1) and a liquid crystal filling container (3) having a
liquid crystal put therein are installed inside an airtight container (4). After the inside
of the airtight container (4) is made vacuous, the liquid crystal inlet (1A) of the cell of
the liquid crystal display element (1) is dipped into the crystal liquid (2) of the filling
container (3), and then the liquid crystal is injected into the cell (1) of the liquid crystal
display element by making the inside of the airtight vessel (4) have atmospheric
pressure. However, in the conventional method, a liquid crystal is attached to the
liquid crystal injecting part of the cell of the liquid crystal display element that is dipped
into the liquid crystal, and other parts due to a capillary phenomenon. The amount of
the liquid crystal attached to such parts is 10-50 times of the amount of the liquid crystal
injected into the cell of the liquid crystal display element, and thus the conventional
method is very uneconomical. Also, because the cell of the liquid crystal display
element are dipped in the liquid crystal at least several times, the quality of the liquid
crystal is deteriorated due to the pollution of the cell of the liquid crystal display
element, which reduces the durability of the liquid crystal display element, and makes

display of the liquid crystal display element unclear. Besides, even though there is no
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problem when the liquid crystal is injected to a small cell of a liquid crystal display
element, because the injection time of a liquid crystal is short, when a liquid crystal is
injected into a large-sized cell of a liquid crystal display element, the injection time of a
liquid crystal is too long.

The present invention makes sure the injection of a liquid crystal into the cell of
the liquid crystal display element, economize on the liquid c;'ystal, prevent quality
deterioration of the liquid crystal, and reduce injection time of a liquid crystal by
making inside of the airtight container vacuous, dropping a predetermined amount of a
liquid crystal from the small hole of the tip portion of the dispenser to the liquid crystal
inlet of the cell of the liquid crystal display element formed of a trumpet-shaped plastic
board, and then pressurizing the inside of the airtight container from a vacuum.

One embodiment of the present invention is explained based on Fig. 2. A cell
~ of the liquid crystal display element having a board, which is a plastic film having at
least one trumpet-shaped liquid crystal inlet (6A), is installed inside an air-tight
container (5). A tip portion (12) of a dispenser comprising a small hole (12A) for
dropping a predetermined amount of a liquid crystal (7) on the cell of the liquid crystal
display element (6) is fixed to a worktable (10) that is capable of rotating up and down,
- and left and right. The tip portion (12) of the dispenser is extracted outside the airtight
container through a liquid crystal transporting tube (11), and is cohnected to a dispenser
for delivering a predetermined amount of a crystal liquid (7), and a crystal liquid
container (8) having a structure of cutting off the liquid crystal (7) from the outside air.
The airtight container (5) is connected to an exhaust vacuum gage (, which is not
illustrated) through a valve (13), and is capable of having atmospheric pressure by a

valve (14).
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In the above device, the inside of the airtight container is made vacuous by
opening the valve (13) and connecting the airtight container to the exhaust vacuum gage.
When the airtight container is made vacuous, the valve (13) is closed. Then, the
worktable (10) is moved left and right or rotated to make the tip portion (12) of the
dispenser positioned above the cell (6) of the liquid crystal display element. The
worktable (10) 1s made to descend to make a predetermined distance between the
trumpet-shaped liquid crystal inlet (6A) of the cell of the liquid crystal display element
and the small hole (12A) of the tip portion (12) of the dispenser. In a predetermined -
height, a predetermined amount of a liquid crystal (7), which is the same as the inside of
the cell of the liquid crystal display element, is dropped from a small hole (2A) of the
tip portion (12) of the dispenser to the trumpet-shaped liquid crystal inlet (6A) of the
cell of the liquid crystal display element through the liquid crystal transporting tube (11).
Then, the liquid crystal is attached to the stick-shaped liquid crystal inlet (6A) of the
cell of the liquid crystal display element.

When the valve (14) is opened and the inside of the air-tight container gets to ﬁave
atmospheric pressure, the liquid crystal attached to the stick-shaped liquid crystal inlet
(6A) is pressurized, and is injected into the cell of the liquid crystal display element (6)
uniformly. According to the above method, a predetermined amount of a liquid crystal
is dropped into the trumpet-shaped liquid crystal inlet of the liquid crystal display
element by the dispenser. And thereby the liquid crystal covers, and then is injected
into, the liquid crystal inlet reliably by a simple method, and is used economically.
Also, the present invention prevents deterioration of the liquid crystal due to the
pollution of the cell of the liquid display element, and obtains a high-quality liquid

crystal display element. Besides, the present invention reduces the injection time of
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the liquid crystal by pressurizing the airtight container from a vacuum after dropping
and attaching the liquid crystal to the trumpet-shaped liquid crystal inlet.

Another embodiment of the present invention will be explained based on Fig.
3. In the device as illustrated in Fig. 3, plural cells (6) of the liquid crystal display
element are arranged in a line within a plastic film board wound in the shape of a roll.
The tip portion of the cell (6) of the liquid crystal display element is constituted with a
trumpet-shaped liquid crystal inlet (6A). A liquid crystal (7) is dropped from a small
hole (2A) of the tip portion (12) of the dispenser and is attached to the liquid crystal
inlet (6A) of the cell (6) of the liquid crystal display element. Then, the liquid crystal
(7) is injected by pressurizing the inside of the airtight container (5). Therefore, it is
possible to inject a liquid crystal into the cell of the liquid crystal display element in a
short period of time and to obtain the effects explained with reference to Fig. 3.

As explained above, the present invention secures the injection of a liquid
crystal into the cell of the liquid crystal display element, economizes on the liquid
crystal, prevents quality deterioration of the liquid crystal, and reduces injection time of
the liqilid crystal by making the inside of the airtight container vacuous, dropping a
predgtermined amount of a liquid crystal from the small hole of the tip portion of the
dispenser in a predetermined distance to the trumpet-shaped liquid crystal inlet of the
cell of the liquid crystal display element by the dispenser, and pressurizing the inside of
the airtight container from a vacuum after the liquid crystal is attached to the liquid
crystal inlet. Also, the trumpet-shaped liquid crystal inlet (6A) may be cut off after the

injection of the liquid crystal, if necessary.

4. Brief Explanation of the Drawings
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Fig. 1 is a sectional view to explain a conventional injection method of a liquid

crystal into the cell of a liquid crystal display element.

Figs. 2 and 3 are sectional views illustrating embodiments of the present

invention.

7:

9:

: a cell of a liquid crystal display element 1A : a liquid crystal inlet
: a liquid crystal 3 : a liquid crystal filling container
: an airtight container 5 : an airtight container
: a cell of a liquid crystal display element 6A : a liquid crystal inlet
a liquid crystal 8 : a liquid crystal container
a dispenser 10 : a worktable

11 : a liquid crystal transporting tube 12 : a tip portion of a dispenser

12A A: a hole 13 : a valve

14 : a valve
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